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The formulae arc easily proved. Since there is no current through the bridge, there must be the same current (x) in P and one of the adjacent sides (say) R, and for a like reason the same current y in the sides Q and S. The difference of potentials at time t between the junction of P and R and the junction of Q and S may be expressed by each of the three following equated quantities : —
from which the required results are obtained by elimination of the ratio co : y, and introduction of the supposition that all the quantities vary harmonically with frequency pl'lir.
The inadequacy of Prof. Hughos's original interpretation has been remarked upon also by Prof. Weber* and by Mr 0. Heavisidef, who have obtained the corrected formulae. I give them here because I agree with Prof. Weber that this form of apparatus possesses distinct advantages. As he points out, if P be known, the application of (2) really presents no difficulty, and allows of L being readily found in terms of M.
There are many cases in which we may be sure beforehand that P (the effective resistance of the conductor, or combination of conductors, to the variable currents) is the same as if the currents were steady, and then P may be regarded as known. There are other cases, however, — some of them will be treated below, — in which this assumption cannot be made ; and it is impossible to determine the unknown quantities L and P from (2) alone. We may now fall back upon (1). By means of the two equations, P and L can always be found in terms of the other quantities. But among these is included the frequency of vibration; so that the method is only practically applicable when the interrupter is such as to give an absolute periodicity. A scraping contact, otherwise very convenient, is thus excluded^ ; and this is undoubtedly an objection to the method.
My own experiments have been made with three different forms of apparatus. The first was constructed upon the model of that originally described by Hughes, and still to be preferred for some purposes. The others will be described in due course ; but it will be convenient to consider first those parts which are common — the interrupters and the induction-compensators.
The Interrupters.
When regular vibrations are not required, a scraping contact interrupter is the least troublesome. Mine is of the roughest possible construction. It
* El. Rev. April 9, 1886 ; July 9, 1886. t Phil. Mag. August, 1886.
J A toothed-wheel interrupter, as usually employed, does not give a regular vibration of the period corresponding to the passage of a tooth.ll enough S does not differ much from W, i.e. most of the wire forming the three sides of the combination is devoted to the member opposite to P."
